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Abstract: For Wiener-Hammerstein systems with asymmetric backlash nonlinearities, we propose a novel combined
compensation control consisting of the output feedback and a dynamic inverse compensation for backlash. The piecewise
linear parametric representation is first utilized to simultaneously estimate the characteristic parameters of the asymmetric
backlash and the unknown coefficients in the linear transfer function. Then, we build a new error-bounded dynamic inverse
model for the backlash; this model makes it possible for the driving signal to be quickly switched between different line
segments of the backlash. On this basis, we develop the robust compensation law. Meanwhile, by using output feedback,
we build a compound controller for the input linear loop. The stability of the closed-loop is proved by means of Lyapunov
method. Simulation is carried out on a single-motor servo system with speed reducer. Results show that the proposed

method provides not only excellent tracking accuracies, but also the desirable dynamic response as well.
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Ko Eor T REOFIHHRZE R, BT8R T 8] Bt
ZHd,, do R HEREE R, MR AT & B, PR
AR R AN S UGS T HE R AT T B A,
035 . .

030 d
0.25—""§ P
020 6,
015F “

010f - /-
0.05} //

0.00 ! ;
0 5 10 15

BARIKEL
Kl 6 61 f0oHERLE R
Fig. 6 Identification of 67 and 602

6, 0,

1.4 T T

0.8
0.6
0.4

la dla dz

0.0

10 15
IEA UL
K 7[RI ESHO RS
Fig. 7 Identification of backlash parameters

6 45 (Conclusions)
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